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WHAT IS CLAIMED IS: 

An ADSL POTS splitter including an enhanced low pass filter, the enhanced low 

2 pass filter, comprising: 

3 a first filter capacitor including a first lead and a second lead; 

4 a first non-isolated inductor including a first winding and a second winding; 

5 and 

□ 6 an isolated inductor connected to the first non-isolated inductor and including 

. g 7 a first winding and a second winding, the first winding of the isolated inductor 

H>- 8 connected in series with the first winding of the first non-isolated inductor and to 

SI 

\j 9 the first lead of the first filter capacitor, the second winding of the isolated 

J* 10 inductor connected in series with the second winding of the first non-isolated 

5 1 1 inductor and to the second lead of the first filter capacitor, wherein the first non- 

p 

§ s l 12 isolated inductor has a respective DC saturation current and the isolated inductor 

nj 13 has a respective DC saturation current, the DC saturation current of the first non- 
01 

p 14 ^ isolated inductor being substantially greater than the DC saturation current of the 

^ 15 isolated inductor for achieving higher inductance in the isolated inductor. 

1 2. The enhanced low pass filter of claim 1, further comprising: 

2 a common mode choke including a first winding and a second winding, the 

3 first winding of the common mode choke connected in series with the first 

4 winding of the first non-isolated inductor and with the first winding of the isolated 

5 inductor, the second winding of the common mode choke connected in series with 

6 the second winding of the first non-isolated inductor and with the second winding 

7 of the isolated inductor. 

1 3. The enhanced low pass filter of claim 2 wherein the common mode choke is 

2 connected between the first non-isolated inductor and the first filter capacitor. 
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1 4. The enhanced low pass filter of claim 2 wherein the common mode choke is a 

2 bifilar wound inductor. 

1 5. The enhanced low pass filter of claim 4 wherein the first non-isolated inductor has 

2 a respective DC saturation current and the common mode choke has a respective 

3 DC saturation current, the DC saturation current of the first non-isolated inductor 

4 being substantially greater than the DC saturation current of the common mode 

5 choke. 

P 

CI 1 6. The enhanced low pass filter of claim 1 wherein the isolated inductor is essentially 

CD 

2 the same physical size as than the first non-isolated inductor. 

Sf 

\j 1 7. The enhanced low pass filter of claim 2, further comprising: 

"2 an inductor damping resistor connected in parallel with each said winding of 

P 3 each said inductor; and 

m 

fy 4 a common mode choke damping resistor connected in parallel with each 

rL* 5 winding of the common mode choke. 

p 

1 8. The enhanced low pass filter of claim 7, further comprising: 

2 an attenuation pole tuning capacitor connected in parallel with each said 

3 winding of the isolated inductor. 

1 9. The enhanced low pass filter of claim 1, further comprising: 

2 an inductor damping resistor connected in parallel with each said winding of 

3 each said inductor. 

1 10. The enhanced low pass filter of claim 9, further comprising: 

2 an attenuation pole tuning capacitor connected in parallel with each said 

3 winding of the isolated inductor. 

1 11. The enhanced low pass filter of claim 1, further comprising: 
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a second non-isolated inductor connected to the first non-isolated inductor and 
including a first winding and a second winding, the first winding of the second 
non-isolated inductor connected in series with the first winding of the first non- 
isolated inductor, the second winding of the second non-isolated inductor 
connected in series with the second winding of the first non-isolated inductor. 

12. The enhanced low pass filter of claim 11 wherein the first non-isolated inductor 
and the second non-isolated inductor each have respective physical attributes and 
respective electrical attributes, said physical and electrical attributes of the first 
non-isolated inductor being essentially the same as said physical and electrical 
attributes of the second non-isolated inductor. 

13. The enhanced low pass filter of claim 12 wherein said respective physical and 
electrical attributes of the first and the second non-isolated inductors include 
physical size and DC saturation current level, respectively. 

14. The enhanced low pass filter of claim 12 wherein the isolated inductor has 
respective physical attributes, said physical attributes of the first and the second 
non-isolated inductors being essentially the same as said physical attributes of the 
isolated inductor. 

15. The enhanced low pass filter of claim 14 wherein said respective physical 
attributes of the first non-isolated inductor include physical size. 

16. The enhanced low pass filter of claim 11, further comprising: 

an inductor damping resistor connected in parallel with each said winding of 
each said inductor. 

17. The enhanced low pass filter of claim 16, further comprising: 

an attenuation pole tuning capacitor connected in parallel with each said 
winding of the isolated inductor. 
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1 18. The enhanced low pass filter of claim 1 1 wherein: 

2 each the first and the second non-isolated inductors includes a respective dual 

3 section bobbin; and 

4 each winding of the first and the second non-isolated inductors is wound on a 

5 respective section of the respective dual section bobbin. 


SI 

si 
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1 ^An ADSL POTS splitter including an enhanced low pass filter, the enhanced low 

2 pass filter, comprising: 

3 a first filter capacitor including a first lead and a second lead; 

4 a first non-isolated inductor including a first winding and a second winding; 

5 a second non-isolated inductor connected to the first non-isolated inductor and 

6 including a first winding and a second winding, the first winding of the second 

7 non-isolated inductor connected in series with the first winding of the first non- 

8 isolated inductor, the second winding of the second non-isolated inductor 

9 connected in series with the second winding of the first non-isolated inductor; 

D 

g 10 a isolated inductor connected to the first non-isolated inductor and including a 

^ 11 first winding and a second winding, the first winding of the isolated inductor 

%J 12 connected in series with the first winding of the first non-isolated inductor and to 

^ 13 the first lead of the first filter capacitor, the second winding of the isolated 

~^ 14 inductor connected in series with the second winding of the first non-isolated 

s 

Q. 15 inductor and to the second lead of the first filter capacitor, wherein the first non- 
til 

JJJ 16 isolated inductor has a respective DC saturation current and the isolated inductor 

CP 17 has a respective DC saturation current, the DC saturation current of the first non- 

s 

1^ 18 isolated inductor being substantially greater than the DC saturation current of the 

19 isolated inductor for achieving higher inductance in the isolated inductor, the 

20 isolated inductor being essentially the same physical size as than the first non- 
21 isolated inductor; and 

22 a common mode choke connected between the first non-isolated inductor and 

23 the first filter capacitor, the common mode choke including a first winding and a 

24 second winding, the first winding of the common mode choke connected in series 

25 with the first winding of the first non-isolated inductor and with the first winding 

26 of the isolated inductor, the second winding of the common mode choke 

27 connected in series with the second winding of the first non-isolated inductor and 

28 with the second winding of the isolated inductor. 
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1 20. The enhanced low pass filter of claim 19 wherein the first non-isolated inductor 

2 and the second non-isolated inductor each have respective physical attributes and 

3 respective electrical attributes, said physical and electrical attributes of the first 

4 non-isolated inductor being essentially the same as said physical and electrical 

5 attributes of the second non-isolated inductor. 

1 21. The enhanced low pass filter of claim 20 wherein said respective physical and 

2 electrical attributes of the first and the second non-isolated inductors include 

3 physical size and DC saturation current level, respectively. 


O 

■yd 

The enhanced low pass filter of claim 20 wherein the isolated inductor has 
respective physical attributes and respective electrical attributes, said physical 
attributes of the first and the second non-isolated inductors being essentially the 
same as said physical attributes of the isolated inductor, said electrical attributes 
of the first and the second non-isolated inductors being substantially different than 
said electrical attributes of the isolated inductor. 
01 


1 23. The enhanced low pass filter of claim 22 wherein said respective physical and 

2 electrical attributes of the first non-isolated inductor, the second non-isolated 

3 inductor and the isolated inductor include physical size and DC saturation current 

4 level, respectively. 

1 24. The enhanced low pass filter of claim 19, further comprising: 

2 a second isolated inductor connected to the isolated inductor and including a 

3 first winding and a second winding, the first winding of the second isolated 

4 inductor connected in series with the first winding of the isolated inductor, the 

5 second winding of the second isolated inductor connected in series with the 

6 second winding of the isolated inductor. 


1 

2 
3 
4 
5 
6 


22. 
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1 ^S^An ADSL POTS splitter including an enhanced low pass filter, the enhanced low 

2 pass filter, comprising: 

3 a first filter capacitor including a first lead and a second lead; 

4 a first non-isolated inductor including a first winding and a second winding; 

5 a second non-isolated inductor connected to the first non-isolated inductor and 

6 including a first winding and a second winding, the first winding of the second 

7 non-isolated inductor connected in series with the first winding of the first non- 

8 isolated inductor, the second winding of the second non-isolated inductor 

9 connected in series with the second winding of the first non-isolated inductor; 

10 a first isolated inductor connected to the first non-isolated inductor and 

1 1 including a first winding and a second winding, the first winding of the first 

12 isolated inductor connected in series with the first winding of the first non-isolated 

13 inductor and to the first lead of the first filter capacitor, the second winding of the 

14 first isolated inductor connected in series with the second winding of the first non- 
15 isolated inductor and to the second lead of the first filter capacitor, wherein the 

16 first non-isolated inductor has a respective DC saturation current and the first 

17 isolated inductor has a respective DC saturation current, the DC saturation current 

18 of the first non-isolated inductor being substantially greater than the DC saturation 

19 current of first isolated inductor for achieving higher inductance in the first 

20 isolated inductor, the first isolated inductor being essentially the same physical 

21 size as than the first non-isolated inductor; 

22 a second isolated inductor connected to the first isolated inductor and 

23 including a first winding and a second winding, the first winding of the second 

24 isolated inductor connected in series with the first winding of the first isolated 

25 inductor, the second winding of the second isolated inductor connected in series 

26 with the second winding of the first isolated inductor; and 

27 a common mode choke connected between the first non-isolated inductor and 

28 the first filter capacitor, the common mode choke including a first winding and a 

29 second winding, the first winding of the common mode choke connected in series 

30 with the first winding of the first non-isolated inductor and with the first winding 
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of the first isolated inductor, the second winding of the common mode choke 
connected in series with the second winding of the first non-isolated inductor and 
with the second winding of the first isolated inductor. 

26. The enhanced low pass filter of claim 25 wherein said inductors each have 
respective physical attributes and respective electrical attributes, said physical and 
electrical attributes of each said inductor being essentially the same. 

27. The enhanced low pass filter of claim 26 wherein said respective physical and 
electrical attributes of each said inductor include physical size and DC saturation 
current level, respectively. 

28. The enhanced low pass filter of claim 25, further comprising: 

an inductor damping resistor connected in parallel with each said winding of 
each said inductor. 

29. The enhanced low pass filter of claim 28, further comprising: 

a first attenuation pole tuning capacitor connected in parallel across the first 
windings of the first and the second isolated inductors; and 

a second attenuation pole tuning capacitor connected in parallel across the 
second windings of the first and the second isolated inductors. 

30. The enhanced low pass filter of claim 25 wherein: 

each said inductor includes a respective dual section bobbin; and 
each winding of each said inductor is wound on a respective section of the 
respective dual section bobbin. 
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1 communication apparatus, comprising: 

2 a digital subscriber line access multiplexor; 

3 a central office ADSL transceiver unit electrically connected to the DSLAM; 

4 and 

5 a POTS splitter including an enhanced low pass filter, the enhanced low pass 

6 filter electrically connected to the central office ADSL transceiver unit and to a 

7 remote communication apparatus, the enhanced low pass filter comprising: 

8 a first filter capacitor including a first lead and a second lead; 

9 a first non-isolated inductor including a first winding and a 

10 second winding; and 

11 an isolated inductor including a first winding and a second 

12 winding, the first winding of the isolated inductor connected in 

13 series with the first winding of the first non-isolated inductor and to 

14 the first lead of the first filter capacitor, the second winding of the 

15 isolated inductor connected in series with the second winding of 

16 the first non-isolated inductor and to the second lead of the first 

17 filter capacitor, wherein the first non-isolated inductor has a 

18 respective DC saturation current and the isolated inductor has a 

19 respective DC saturation current, the DC saturation current of the 

20 first non-isolated inductor being substantially greater than the DC 

21 saturation current of the isolated inductor for achieving higher 

22 inductance in the isolated inductor. 
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1 ^2^A communication apparatus, comprising: 

2 a digital subscriber line access multiplexor; 

3 a central office ADSL transceiver unit electrically connected to the DSLAM; 

4 and 

5 a POTS splitter including an enhanced low pass filter, the enhanced low pass 

6 filter electrically connected to the central office ADSL transceiver unit and to a 

7 remote communication apparatus, the enhanced low pass filter comprising: 

8 a first filter capacitor including a first lead and a second lead; 

9 a first non-isolated inductor including a first winding and a 

10 second winding; 

1 1 a second non-isolated inductor connected to the first non- 
12 isolated inductor and including a first winding and a second 

13 winding, the first winding of the second non-isolated inductor 

14 connected in series with the first winding of the first non-isolated 

15 inductor, the second winding of the second non-isolated inductor 

16 connected in series with the second winding of the first non- 
17 isolated inductor; 

18 an isolated inductor connected to the first non-isolated inductor 

19 and including a first winding and a second winding, the first 

20 winding of the isolated inductor connected in series with the first 

21 winding of the first non-isolated inductor and to the first lead of the 

22 first filter capacitor, the second winding of the isolated inductor 

23 connected in series with the second winding of the first non- 
24 isolated inductor and to the second lead of the first filter capacitor, 

25 wherein the first non-isolated inductor has a respective DC 

26 saturation current and the isolated inductor has a respective DC 

27 saturation current, the DC saturation current of the first non- 
28 isolated inductor being substantially greater than the DC saturation 

29 current of the isolated inductor for achieving higher inductance in 

30 the isolated inductor, the isolated inductor being essentially the 

31 same physical size as than the first non-isolated inductor; and 
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a common mode choke connected between the first non- 
isolated inductor and the first filter capacitor, the common mode 
choke including a first winding and a second winding, the first 
winding of the common mode choke connected in series with the 
first winding of the first non-isolated inductor and with the first 
winding of the isolated inductor, the second winding of the 
common mode choke connected in series with the second winding 
of the first non-isolated inductor and with the second winding of 
the isolated inductor. 

.33. The enhanced low pass filter of claim 32 wherein the common mode choke is a 
bifilar wound inductor. 

34. The enhanced low pass filter of claim 33 wherein the first non-isolated inductor 
has a respective DC saturation current and the common mode choke has a 
respective DC saturation current, the DC saturation current of the first non- 
isolated inductor being substantially greater than the DC saturation current of the 
common mode choke. 

35. The enhanced low pass filter of claim 34, further comprising: 

an inductor damping resistor connected in parallel with each said winding of 
each said inductor; and 

a common mode choke damping resistor connected in parallel with each 
winding of the common mode choke. 

36. The enhanced low pass filter of claim 35, further comprising: 

an attenuation pole tuning capacitor connected in parallel with each said 
winding of the isolated inductor. 

37. The enhanced low pass filter of claim 32, further comprising: 
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2 a second non-isolated inductor connected to the first non-isolated inductor and 

3 including a first winding and a second winding, the first winding of the second 

4 non-isolated inductor connected in series with the first winding of the first non- 

5 isolated inductor, the second winding of the second non-isolated inductor 

6 connected in series with the second winding of the first non-isolated inductor. 

1 38. The enhanced low pass filter of claim 37 wherein the first non-isolated inductor 

2 and the second non-isolated inductor each have respective physical attributes and 

3 respective electrical attributes, said physical and electrical attributes of the first 

o 

yi 4 non-isolated inductor being essentially the same as said physical and electrical 

fQ 

£2 5 attributes of the second non-isolated inductor. 

SI 

si 

\l 1 39. The enhanced low pass filter of claim 38 wherein said respective physical and 

^ 2 electrical attributes of the first and the second non-isolated inductors include 

Q 3 physical size and DC saturation current level, respectively. 
LU 

ni 
en 
o 
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1 ^45^An ADSL system, comprising: 

2 a remote communication apparatus; and 

3 a central office communication apparatus including an enhanced low pass 

4 filter connected to the remote communication apparatus, the enhanced low pass 

5 filter comprising: 

6 a first filter capacitor including a first lead and a second lead; 

7 a first non-isolated inductor including a first winding and a 

8 second winding; and 

pj 9 an isolated inductor including a first winding and a second 

yB 10 winding, the first winding of the isolated inductor connected in 

05 

1 1 series with the first winding of the first non-isolated inductor and to 

J* a 12 the first lead of the first filter capacitor, the second winding of the 

SI 13 isolated inductor connected in series with the second winding of 

"%$ 

g 14 the first non-isolated inductor and to the second lead of the first 

P 15 filter capacitor, wherein the first non-isolated inductor has a 

yj 

fyi 16 respective DC saturation current and the isolated inductor has a 

31 

17 respective DC saturation current, the DC saturation current of the 

18 first non-isolated inductor being substantially greater than the DC 

19 saturation current of the isolated inductor for achieving higher 

20 inductance in the isolated inductor. 
21 
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l 

^W. An ADSL system, comprising: 


Z 

a remote communication apparatus; and 


3 

a central office communication apparatus including an enhanced low pass 


4 

filter connected to the remote communication apparatus, the enhanced low pass 


5 

filter comprising: 


6 

a first filter capacitor including a first lead and a second lead; 


7 

a first non-isolated inductor including a first winding and a 


8 

second winding; 


9 

a second non-isolated inductor connected to the first non- 

B — 4) 

10 

1.1-1 i 1 - 1 1 - i 1 ■ 1 1 

isolated inductor and including a first winding and a second 

Ml 

3 S 

1 1 

winding, the first winding of the second non-isolated inductor 


12 

connected in series with the first winding of the first non-isolated 

S3 
\J 

13 

inductor, the second winding of the second non-isolated inductor 


14 

connected in series with the second winding of the first non- 

p 

15 

isolated inductor. 

War 

ry 

16 

an isolated inductor connected to the first non-isolated inductor 

81 

17 

and including a first winding and a second winding, the first 


1 o 

lo 

winding of the isolated inductor connected in series with the first 

19 

winding of the first non-isolated inductor and to the first lead of the 


zu 

-pt t*c t" filter 1 Ponof*itAr t"li£» o^/^/^n c\ \i/iTi/Hii*irr i"\f t"l*i£» i c a1 o t/^/H tY\i~\iif*tr\i" 

ilia i inier odpdciior, ine seconu. winuing oi ine lsoidieu. inuucior 


Zl 

connecieQ in series wiin ine secona winding oi ine nrsi non- 


zz 

isoidicu lnaucior dnu 10 ine seconu. iedu oi me nrsi inier cdpdciior, 


ZJ 

wnerein me nrsi non-isoidieu inuucior ndb d respective ljk^ 


Z4 

sdiurduon curreni ana ine lsoidiea inaucior nas a respective ljk^ 


25 

saturation current, the DC saturation current of the first non- 


26 

isolated inductor being substantially greater than the DC saturation 


27 

current of the isolated inductor for achieving higher inductance in 


28 

the isolated inductor, the isolated inductor being essentially the 


29 

same physical size as than the first non-isolated inductor; and 


30 

a common mode choke connected between the first non- 


31 

isolated inductor and the first filter capacitor, the common mode 


40 


135836Alcatel06 


PATENT APPLICATION 

choke including a first winding and a second winding, the first 
winding of the common mode choke connected in series with the 
first winding of the first non-isolated inductor and with the first 
winding of the isolated inductor, the second winding of the 
common mode choke connected in series with the second winding 
of the first non-isolated inductor and with the second winding of 
the isolated inductor. 

42. The enhanced low pass filter of claim 41 wherein the common mode choke is a 
bifilar wound inductor. 

43. The enhanced low pass filter of claim 42 wherein the first non-isolated inductor 
has a respective DC saturation current and the common mode choke has a 
respective DC saturation current, the DC saturation current of the first non- 
isolated inductor being substantially greater than the DC saturation current of the 
common mode choke. 

44. The enhanced low pass filter of claim 41, further comprising: 

an inductor damping resistor connected in parallel with each said winding of 
each said inductor; and 

a common mode choke damping resistor connected in parallel with each 
winding of the common mode choke. 

45. The enhanced low pass filter of claim 44, further comprising: 

an attenuation pole tuning capacitor connected in parallel with each said 
winding of the isolated inductor. 

46. The enhanced low pass filter of claim 41 wherein the first non-isolated inductor 
and the second non-isolated inductor each have respective physical attributes and 
respective electrical attributes, said physical and electrical attributes of the first 
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4 non-isolated inductor being essentially the same as said physical and electrical 

5 attributes of the second non-isolated inductor. 

1 47. The enhanced low pass filter of claim 46 wherein said respective physical and 

2 electrical attributes of the first and the second non-isolated inductors include 

3 physical size and DC saturation current level, respectively. 
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